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们用 Shp2 抑制剂的高通量模型筛选了来源于植物库中的 2000 多个馏分，发现白
芷 60%乙醇提取物的乙酸乙酯萃取部分具有特异性抑制 Shp2 活性的作用。通过
综合运用硅胶柱色谱、ODS 柱色谱、凝胶柱色谱、分析型与制备 HPLC 及重结
晶等方法，对此活性部位进行了系统的分离，得到 34 个单体化合物。通过 NMR、
质谱、熔点及理化性质等手段对化合物的结构进行了鉴定，其中，1 个为新化合
物，15 个为白芷中首次分离。 
通过 Shp2 抑制剂高通量筛选模型对所有化合物进行了筛选，发现化合物 4、
7、9、24、30和32六个化合物对PTP-Shp2具有特异性抑制作用，其 IC50为17.2-64.1 
μM。为了进一步研究 Shp2 抑制剂能否促进细胞凋亡及抑制细胞生长，我们检测
了 HepG2 细胞中 PARP 的表达，caspase 的活性，及化合物对细胞生长的抑制作
用。结果显示，化合物 9（二十三碳二烯酸）和 13（别欧前胡素）对 HepG2 细


























Recently, people pay much attention to PTPs to find targeted anti-cancer drugs 
with high efficiency, low toxicity and strong selectivity. Shp2, a non-receptor PTP, is 
found firstly as a promoting-cancer protein with phosphatase activity. Thus, the 
discovery of Shp2 inhibitors is very important for the treatment on cancer. Traditional 
Chinese Medicine (TCM) has been used in China for centuries. The component 
diversity and structure variety make TCM become the hot spot in new drug discovery. 
In this thesis, we screen approximately 2000 crude extracts from Chinese herbal 
plants library with the target of Shp2. The results showed that ethyl acetate extract of 
Angelica dahurica can inhibite the activity of Shp2 selectively. On basis of this result, 
we did the following research on EtOAc extract of A. dahurica. 
34 compounds were isolated from the EtOAc extract of A. dahurica with many 
chromatography methods, such as silica gel, RP-18 gel, Sephadex gel, HPLC and 
others. The strctures of these compounds were identified based on the data from NMR 
& MS spectra, melting point, and physical & chemical properties. Among these 
constituents, compound 19 was a new compound and 15 compounds were isolated 
from A. dahurica for the first time.  
The inhibition effects of these compounds on Shp2 enzyme were tested using 
PTP-Shp2 selective-inhibition model. The results suggested that compounds 4, 7, 9, 
24, 30 and 32 inhibite the activity of PTP-Shp2 selectively with IC50 values from 17.2 
to 64.1 μM. Cell apoptosis activities of all compounds were also examined to further 
study whether shp2 inhibitors can induce cell apoptosis and inhibite cell proliferation. 
The results showed that only compound 9 (14Z, 17Z-Tricosadienoic acid) and 13 
(alloimperatorin) could induce PARP cleavage in dose and time-dependent manner 
and increase the activities of caspase-3 and caspase-9 at 100 μM in treated HepG2 
cells. These two compounds also inhibited colony formation of HepG2 cells with dose 
dependence.  
In the thesis, we studied the active acti-cancer components of A. dahurica with 
the target of Shp2. And this is the first report that fatty acids and derivatives are the 
potent anti-cancer constituents of A. dahurica as well as coumarins. 
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第一章 前 言 
1.1 本草考证 
白芷为伞形科植物白芷 Angelica dahurica(Fisch.ex Hoffm.)Benth.et Hook.f.
或杭白芷 Angelica dahurica (Fisch.ex Hoffm.) Benth.et Hook. f. var. form osana 
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   编号 1~16 是简单香豆素，其中 13 个是从白芷根中得到，3 个从茎中分
离得到。简单香豆素的母核结构如图 1-1 中 A 和 B。 
2. 呋喃香豆素 
编号 17~53 是呋喃香豆素，这 37 个化合物都是从白芷根中分离得到。
其母核结构见图 1-1 中 C。 
3. 双香豆素 














         A                      B                     C 
图 1-1  香豆素类结构的母核 
 











1 7-methylcoumarin 根 
 
[7] 
2 aesculetindim 根 
 
[8] 
3 scopoletin 根 
 
[9] 
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6 suberosin 根 
 
[11]
7 7-demethylsuberosin 根 
 
[9] 
8 osthol 根 
 
[12]
9 osthenol 根 
 
[13]
10 cedrelopsin 根 
 
[9] 
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angelol H 茎 
 
[8] 
17 isoimperatorin 根 
 
[11]
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20 alloimperatorin 根 
 
[11]
21 oxypeucedanin 根 
 
[15]
22 oxypeucedanin hydrate acetonide 根 
 
[8] 
23 isooxypeucedanin 根 
 
[12]
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26 byakangelicin 根 
 
[7] 
27 isobyakangelicol 根 
 
[12]
28 isobyakangelicin 根 
 
[11]
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